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Abstract 
The objective of this paper is to present the design and evaluation of an online role-playing game in learning numbers. In this 
study, MathQuest, prototype of a role playing game for students to learn numbers has been developed. Twelve students aged 
between 10 – 11 years old are involved in the evaluation of the game. The students are given the demo and hands-on access to the 
prototype. A set of questionnaire is given upon completion of playing the demo. In addition, an interview session is conducted on 
3 students to obtain their feedback for the game. Results from the questionnaire and interview have shown that the students find 
the game exciting, full of fun and will enjoy a mathematics class conducted using MathQuest. 
© 2010 Elsevier Ltd. 
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1. Introduction 
  
Computer games are today an important part of most children’s leisure. Computer games, formerly referred to as 
PC-based games are software artifacts that combine multimedia and other computing technologies such as 
networking to enable the game player to experience goal directed play in a virtual environment (Tang et. al. 2007). 
Games that encompass educational objectives and subject matter are believed to hold potential to render learning 
academic subjects more learner-centered, easier, more enjoyable more interesting, and thus, more effective (Prensky 
2001).  Specifically, games constitute powerful learning environments for a number of reasons (Oblinger 2004); (i) 
they can support active, experiential, problem-based learning, (ii) they provide immediate and contextualize 
feedback and learn from their actions and (iii) they allow opportunities for self-assessment through the mechanisms 
of scoring and reaching different levels. 
Initial research findings on educational game suggest that it has a place in classroom instruction, and can be used to 
facilitate learning in a couple of ways. Research projects such as TEEM and CGE in (Papastergiou 2009) revealed 
positive benefits regarding skills development and motivation. The data analyses in her study showed that the 
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gaming approach is both more effective in promoting students’ knowledge of computer memory concepts and more 
motivational than the non-gaming approach. The E-GEMS project demonstrated that games increased children’s 
motivation and academic achievement within mathematics and science education in grades 4 – 8 (Klawe 1999). A 
study by (Rosas et al. 2003) found that the use of games on portable devices led to improved motivation and 
learning outcomes compared to traditional teaching within primary school mathematics and reading.  A study 
discussed in (Chong 2009) had recommended that game designers design games that mimic closely specific contents 
of the curriculum. Furthermore, for today’s kids, raised on computers and video games, presenting concepts in a 
form they are predisposed to love is a great formula for success (Singh et al. 2008). 
 
2.       Objective of study 
 
A mathematics classroom in primary school is typically driven by formal assessment and mostly consists of chalk 
and board together with practices and drills. In addition, due to a class size of about 40 students in a typical class is a 
challenge to the teachers to engage student centered learning. Thus, most pupils in the primary schools feel   that 
mathematics is difficult and boring. The objective of this paper is to present the design and evaluation of an online 
role-playing game in learning numbers for primary pupils. 
 
MathQuest, is developed to teach primary school children about numbers and basic mathematics operations. 
Numbers and its operations form part of the Mathematics curriculum for the primary schools in Malaysia. Role-
playing games (RPG’s) is a game in which the player assumes the role of a character in the game world and pretends 
to live, fight and act as the character. The character, on screen, becomes the player’s avatar (fictional characters) in 
the imaginary world of the game. Characters in RPG game can be divided into two categories: the player characters 
and non-player characters (NPC). The game’s characters, are played and controlled by real players, through roaming 
or adventures helped to develop the game plot; NPC cannot be controlled by players, but they play indispensable 
supporting role in guiding or obstructing game players, such as providing games mission to them, helping them or 
just as the enemy (Wang et al. 2009).  
 
This paper is organized as follows: a brief description on the designing of MathQuest will be given in the next 
section. Section 4 will discuss on the results of the evaluation of the game and the conclusions are given in Section 
5. 
 
3. Design of MathQuest 
 
The game is initially developed by (Wan Fatimah et al. 2009) as a final year project by one of the authors and 
focused on decimals. A heuristic evaluation of the game by primary school teachers has highlighted the following 
usability problems; the users should be informed about what is going on, users should be free to select the task when 
appropriate, instructions should be made clear and make help easily available to users. In addition, some other  
comments are to include more activities to help users understand the content, to provide learners with constructive 
feedback on their task. 
 
Based on these positive feedbacks, a new version of MathQuest is then developed. This game is planned to 
complement the teaching and learning process of primary students in the belief that it will give a better 
understanding of the topics covered in the curriculum. It is also hoped that the game will provide an avenue for  
student centred learning. Thus, it is agreed that development of MathQuest will be based on the Malaysian 
mathematics syllabus which is almost similar to other countries in the world. It is also decided that the game will 
only focus on the first topic in mathematics i.e. numbers. But the question remains is how to translate these learning 
objectives into game objectives that would be ‘fun’ and engage the students. 
 
In order to address this concern, 3 stages of the design development is adopted; the concept stage, structure stage 
and the design stage as implemented in project by (Chun-Hsiung et al. 2008).  
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3.1      Concept stage 
 
In this game, the player is a school boy who is accidentally transported into the Viking civilization. Here he learns 
that the Vikings have lost the magic orb that allows them to perform mathematical activities that they need in their 
everyday lives.  Not only is the orb missing, the Vikings are also attacked by their enemies He later discovers that he 
is the “chosen one” to help the Vikings find the orb so as to allow them to continue the civilization. The player finds 
his way around the kingdom with the guidance of the King’s advisor, Avanus. The beginning of the animation 
depicts the background of the story. The player is transported to the Viking kingdom and meets with Avanus and 
King Ragnor. The king explains that his people are on the verge of starvation and also in danger ever since the 
Circle-Ein is missing. The kingdom is also being attacked by Gollumns, found outside the two main gates of the 
city. He goes on to say that being the “chosen one”, he will be able to help restore the kingdom to its former glory. 
Here the player learns about the controls of the game and his tasks in the kingdom. 
 
3.2     Structure stage 
 
In role-playing games, the player will assume the role of a character in the game world and determine the actions of 
their characters based on the characterization. The player will wander around within scenes, operate the dialog of 
other NPCs and at the same time complete the assigned tasks. Movement of player is by placing the cursor at the 
place he would like to go. The player progresses the game through completion of assigned tasks and fighting the 
enemies which will lead to accomplishing the missions required in the game. 
 
3.3     Design stage 
 
The main character is designed as a schoolboy to allow the player to relate to the game. The character and the 
enemies possess a series of actions. Fade in/ out effects is used to provide the connection between scenes. Sound for 
the game includes the background music and noise of fighting.  In this game, all the scenes and NPCs are 
programmed to tell a story. The movements of objects are controlled by the player as he moves freely within the 
game. Three mini games, Emma’s mailbox, Briggs construction and Moldoff’s Caves are added in this prototype. 
Each of these games is based on the different topics on numbers and consists of six difficulty levels. However, a 
player needs only to complete 3 levels in order to progress the game. This is to allow students of lower abilities to 
enjoy playing the game. As an educational game, every mini game is preceded with the learning objective of the 
game. At the same time, tutorials are provided at the beginning of the games since all the scenarios in the game are 
different. Similar to the previous versions of the game, the Combat mini game is retained. MathQuest is designed as 
an on-line role playing game using Adobe Flash 8, Adobe Photoshop CS2 and Macromedia FreeHand and Sound 
Forge & Audacity. Figure 1 shows two screenshots of the game. 
 
   
 
Figure 1: Screenshots of MathQuest 
  
4.        Heuristic Evaluation of MathQuest  
 
Twelve students aged between 10 – 11 years old are involved in the evaluation of the game conducted at one of the 
primary school in Perak. The students are given the demo and hands-on access to the prototype. They are then given 
a questionnaire consisting of 6 questions upon completion of playing the demo. The students are required to choose 
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either yes, maybe or no as answers to questions 1 to 5. Only question 6 is open – ended. The results of the survey are 
summarized in Table 1. An interview session is conducted on 3 students to obtain their feedback of the game. The 
following are some of guided questions asked to the students: 
x Do you like all the mini games? 
x Do you think it is easy to play the game? 
x Do you use any mathematical skills while playing the game? 
x Do you think that you will enjoy a math class conducted using MathQuest? 
 
Table 1. Evaluation of MathQuest  
 
 Questions Responses according to category 
  Category 1 Category 2 Category 3
1 Do you think that MathQuest is fun? 100% 100% 100% 
2 Do you think that you will enjoy a math class 
conducted using MathQuest? 
100% 80% 50% 
3 Do you understand the story? 80% 80% 100% 
4 Do you think it is easy to play the game? 80% 100% 100% 
5 Would you want to play MathQuest in future? 100% 80% 100% 
6 What are the items you like in the game? Combat Combat and 
Graphics 
Combat 
 
Category 1 represents students who rarely or never play any computer games in a week while category 2 are for 
students who spend between 1 – 3 hours in a week playing computer games. Students who spend more than 5 hours 
per week playing computer games are in category 3. There are 5 students in Category 1 and Category 2 respectively, 
and 2 in Category 3. Throughout the game, it is observed that the students are very excited about the game and try 
their best to finish all the mini games. Even when there is a slight technical problem in the earlier stage of the game, 
this does not seem to affect them at all. It is also noticed that they tend to enjoy the game more when they work in 
pairs or groups to solve the problems. The results of the interview are given as follows: 
 
4.1     Responses of Respondent towards the game 
 
Respondent A is a 10 year old boy of high ability and spends about 5 hours per week playing computer games. On 
the whole, he finds MathQuest enjoyable and a lot of fun. He prefers the Brigg’s construction mini game the most 
followed by combat (fighting the enemies), Moldoff’s rocks and finally Emma’s mailbox. The reason for this 
preference is due to the difficulty level of the mathematical problems posed in Brigg’s construction. According to 
him, the questions in this mini game are challenging compared to the questions in Emma’s mailbox which he finds it 
easy. He finds the game easy to play, the control manageable and does not feel bored while playing the game. He is 
also able to understand the language and thus the story. He has used mathematical skills such as addition, 
subtraction, multiplication and division together with rounding off numbers to complete the games. Even though he 
will enjoy a class conducted using the game, he prefers the lessons to be a combination of both the game and the 
teachers. According to him, there are some instances when the teacher is able to explain better than the game. He 
definitely would like to play MathQuest again in the future. Graphics and combat are the two most like items in the 
game. It is also interesting to observe that he prefers to defeat the enemy by solving the mathematics questions 
rather than having a physical fight. He likes the idea that the player is given this choice in the combat. 
 
Respondent B is an 11 year old boy of mixed ability and spends between 1 to 3 hours per week playing computer 
games. He thinks that the game is just OK. Emma’s mailbox is the most preferred mini game followed by combat, 
Moldoff’s rock and finally Brigg’s construction. He likes Emma’s mailbox the most since the questions are easy. He 
tries to avoid solving the mathematical problems and goes for the physical fight in the combat screen. Although he 
thinks that the game is exciting,  he finds it a little boring sometimes since the player needs to visit a couple of 
places before playing  the mini games. He likes the Story, characters and graphics of MathQuest and finds that the 
language is easy to understand and the game easy to control. Just like Pupil A, the mathematical skills employed in 
playing the games are addition, subtraction, multiplication and division. He thinks he will enjoy the math class better 
624  Afza Shafi e and Wan Fatimah Wan Ahmad / Procedia Social and Behavioral Sciences 8 (2010) 620–625
with MathQuest because the lesson will not be boring. He opines that it will be more fun if the game can be played 
by two people or more at the same time and likes to play the game again.  
 
Respondent C is an 11 year old boy of high ability and spends about 1 – 3 hours of playing computer games in a 
week. He likes Brigg’s construction mini game the most because the questions are really challenging even at the 
lower levels. According to him these questions really “test his brains” although at times a little confusing. Emma’s 
mailbox is the least preferred mini game after combat and Moldoff’s Caves respectively. He commented that even 
though it is easy to play Emma’s mailbox game, he is not sure of the math topic that is applied. He also agrees that 
the mathematical skills used in the games are addition, subtraction and round off. Even though the game is cool, fun 
and great, he commented that there is too much walking in the streets before the role player actually starts to play 
the mini game. He has no problem with the language, able to understand the story and would certainly like to play 
the game again in future. He does not mind if the teacher uses MathQuest in the mathematics classroom. Story, 
Combat and Characters are the most preferred items in the game. 
 
The results from the survey and interview imply that the students think MathQuest is fun and exciting and most of 
them will like to play the game again in future. Even though the game is developed in English, most of the students 
are able to understand the story. Furthermore, students who rarely or have not played computer games before does 
not seem to have any difficulties playing the game. Results from the interview show that the students need to use 
some mathematical skills while playing the game. Graphics and combat are the two most preferred items for the 3 
boys in MathQuest. However, it is quite difficult to find out the acquisition of learning the topic. This is because the 
mathematical skills required in these three mini games are mostly taught at the beginning of Year 4. At the time of 
testing, these students have already learned the topic. Hence, the mathematical problems in each of the mini games 
posed more of a practice for the students. Perhaps, testing the game with some pupils from Year 3 or when the 
pupils immediately start Year 4 will help give a clearer picture of learning the topic. Nevertheless, this feedback has 
shown that MathQuest is very attractive to the students. 
 
5.       Conclusions 
 
This paper presents the design and heuristic evaluation of MathQuest, prototype, a role playing game for students to 
learn numbers has been developed.  Twelve students are involved in the study. Results from the questionnaire and 
interview have shown that the students find the game exciting and full of fun regardless of they have exposed to 
playing computer games before. Besides using the mathematical skills to solve the problems, 11 of the students feel 
that they would enjoy having a math class conducted using MathQuest. The results obtained in this study have 
shown that MathQuest has the potential to be used in the mathematics classroom. These results seem consistent with 
studies done by (Chong 2009) and (Singh et al. 2008). Nevertheless, further research needs to be carried out to 
determine the acquisition of learning the topic. 
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